The electrical conductivity of a synthetic basalt has been determined at atmospheric pressure in air at temperatures between 700 ø and 1600øC. The conductivity increases by about 2 orders of magnitude in the melting interval between 1130 ø and 1263øC. It is suggested that partial fusion in the seismic low-velocity zone of the upper mantle may account for the correlation of increased electrical conductivity with development of this zone. In order to test the effect of melting on conductivity in the upper mantle, it would be most desirable to study a peridotire composition through its melting interval at high pressure. Volarovich and Tolstoi [1936] measured the electrical conductivity of a basaltic lava from Mr. Vesuvius at temperatures from 1400 ø to 945øC. Experimental details are not given, but they found a small discontinuity at about 1000øC which they attributed to crystallization (Figure 3, curve 4) . Nagata [1937] measured the conductivity of two lavas from about 1250øC to below 600øC.
tivity at about 1130øC, but no discontinuity was found during cooling at the same rate. His curve for one of these lavas, a basaltic lava from Mihara, is shown in Figure 3 (curves 2 and 3). Murase [1962] measured the conductivity of several lavas of varying composition at temperatures from 800 ø to 1400øC and found an approximately linear relation between log conductivity and reciprocal temperature with no discontinuity in the melting interval. He did not give the physical state of the various lavas below their solidus temperatures, but the heating and cooling rates were 300øC/hour, and so the more viscous rhyolite compositions probably were in a completely glassy state. The less viscous basalt and andesitc melts may have crystallized partially on cooling. His curves for two basaltic rocks are shown in Figure 3 (curves I and 5).
The above studies suggest that melting has either no effect or at most only a small effect on the electrical conductivity. However, measurements of albite, granite, and basalt at a variety of pressures by Lebedev and Khitaro. v [1964] , Khitarov and Slutskiy [1965] , and Khitaro. vet al. [1970] reveal sharp increases in electrical conductivity during melting. Khitarov a•d $1utskiy [1965] found a difference in conductivity of about I order of magnitude between crystalline and partially glassy basalt at the same temperature, and a difference of up to 4 orders of magnitude between crystalline and glassy albite. These results suggest that the failure of previous investigators to observe a sharp increase in conductivity during melting was due to the glassy state of their samples be- After crystallization for two weeks at 1050øC and without removing the sample from the furnace for inspection, conductivity measure-' ments were taken in air with decreasing temperature down to 705øC (Figure 2 ). Measurements were then continued with increasing temperature from 1050 ø to 1585øC. Finally, measurements were taken while cooling the sample back to 1050øC from 1585ø(•. Heating and cooling rates were approximately 150øC/ hour.
PRESNALL, SIMMONS, AND PORATH
Two other sets of measurements were carried out to examine the effect of different cooling rates through the crystallization interval. In one case, conductivity was measured while decreasing the temperature from 1300øC down to 666øC at a rate of about 300øC/hour. In the other, the sample was taken above its liquidus temperature to produce complete melting, and then the temperature was decreased from 1207øC to 1160ø.C in a stepwise fashion, time being allowed at each temperature for crystallization to occur (indicated by a close approach to stabilization of the resistance). Times required to achieve a reasonably stable resistance at each temperature varied from 30 min to 5 hours, total cooling time from 1228 ø to 1160øC being about 8 hours. However, even these times were not sufficient to achieve complete chemical equilibrium at each temperature.
A General Radio 1650-A impedence bridge with a stated accuracy of ñ1% was used to make the resistance measurements. Direct current measurements drifted owing to polarization when the sample was either glassy or liquid but not when it was completely crystalline. To eliminate polarization, 1000-Hz ac resistance measurements were taken, and these are the only data reported here. 
